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THE  EREBGY  RETABOL ZSH  OF  THE  BATEN  Corvus  corax  corax. 


V.  B.  Dol*  nik. 


Page  56. 


Is  studied  dependence  on  the  temperature  of  the  medium  of 
several  indices  of  energy  aetabolisa  of  the  raven  Corvus  :ocax  corax 
in  winter  period.  Standard  aetabolisa  is  equal  to  120  kcal/day.  At 
the  low  temperatures  in  rest,  it  composes  138.2-3.4  TA  kcal/day. 
Theraoneutral  zona  stretches  froa  6 to  36°C  and  is  provided  by  three 
aethods  of  the  physical  theraostatic  control:  by  a change  in  the 
position  of  feathars(it  provides  16°  zones),  with  increase  in  the 
temperature  of  bol  y (4°)  and  with  respiratory  evaporation  (10°).  The 
effectiveness  of  respiratory  evaporation  so  is  great,  which  wakes  it 
possible  to  preserve  heat  balance  even  at  an  air  temperature  of  50°. 
Energy  of  existence  is  equal  to  176.6-1.1  T*  kcal/day. 


Are  examined  the  reasons  for  disagreements  in  the  results  of 
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Measurements,  wade  by  the  different  authors.  Mas  coapared  aetabolisa 
of  the  raven  with  the  aetabolisa  of  a passerine  bird  of  the  sane 
weight,  calculated  by  the  generalizing  foraulas. 


An  analysis  of  the  foraulas  of  dependence  on  the  siza /dimensions 
of  body  and  teaperature  of  the  aediua  of  such  indicators  of 
aetabolisa  as  rest  energy  and  energy  of  existence,  is  lei  to  the 
conclusion  that  the  upper  liait  of  the  size/diaensions  of  passerine 
birds  is  liaited  by  weight  approxiaately  0.5  kg  (Kendeigh,  1970, 
1972).  In  the  sparrows  of  larger  weight,  aust  appear  heat- regulating 
problems  at  the  high  teaperatures  of  aediua,  t her aoneutral  zone  aust 
begin  at  the  teaperatures  lower  than  zero,  and  upper  boundary  of 
t her none utrality  and  superheating/overheating  - at  the  aoderate 
teaperatures.  Actually,  the  weight  of  the  aajority  of  large  passerine 
birds,  including  Corvidae,  is  liaited  by  600  g.  Only  for  ravens  is  it 
higher  - it  reaches  at  C.  c.  corax  0.8-1.  4 kg,  and  of  C.  c.  tibetanus 
- even  2 kg. 

Usually  aniaal-giants  avoid  superheating/overheating  with  the 
aid  of  special  adaptations  (denudation  of  the  sections  of  body. 


bright  stain/staiaing,  narrow  adaptation  to  inhabiting  in  the  high 
latitudes  or  nountains).  As  is  known,  ravens  extend  fron  the  arctic 
to  the  arid  zones  of  Asia  and  Africa.  C.  c.  ruficollis  (weight  600  g) 


DOC  « 77190500 


PAGB  3 


I 


dwells  in  Arabia  at  the  day  temperatures  of  approximately  40°  (in  the 
aiddle  of  day  50*)  . Black  stain/staining  under  such  conditions  oust 
contribute  to  superheating/overheating.  The  weight  of  pluaage  in  it 
composes  8o/o  of  the  weight  of  body  (Tnrcek,  1966)  instead  of  5o/o, 
characteristic  for  the  birds  of  this  weight  (Kendeigh,  1970).  One 


special  feature/peculiarity  of  the  behavior  of  ravens  indicates  the 


frequent  superheating/overheating.  These  are  the  only  passerine 
birds,  that  fly  usually  with  the  open  beak.  Ravens  very  frequently 
sit  with  the  open  beak  and  open/disclose  it  in  the  moderate  work.  In 
hot  moist  weather  it  is  possible  to  see,  as  from  beak  drips  water. 


In  spite  of  exceptional  interest  in  the  energetics  of 
passerines,  it  has  been  only  slightly  investigated,  and  results  are 
contradictory.  Thus,  L.  Irving  (Irving  et  al. , 1955)  did  not 
reveal/detect  an  increase  in  metabolic  rate  during  a decrease  in  the 
temperature  of  ths  medium  right  down  to  0°  in  experience/experiments 
on  C.  caurinus.  On  the  contrary,  J.  Nest  (Vest,  1965)  found  that  the 
speed  of  metabolism  in  rest  of  C.  brachur hunchos  grow/rises  linearly 
from  30  to  -30°,  not  forming  thermoneutral  zone.  S.  C.  Kendeigh 
(Kendeigh,  1972)  gives  unpublished  data  of  J.  Harder,  according  to 
which  in  C.  c.  rugicollis,  thermoneutral  zone  very  narrow  (from  30  to 
38°)  and  standard  metabolism  is  low. 


Page  57, 
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V.  (!.  Gavrilov  (1973)  aeasured  the  metabolism  of  several  fora/species 
of  Corvidae,  including  of  two  subspecies  of  ravens  - C.  =•  corax  and 
C.  c.  ruficollis.  Lower  boundary  of  theraoneutrality  of  the  first 
subspecies  was  at  the  level  6°,  and  of  the  second  - 8°.  aetabolisa  in 
rest  at  0°  of  the  first  subspecies  coaposed  147  kcal/day,  and  in 
theraoneutral  zona  -127  kcal/day. 

These  contrad ictions  impelled  us  to  conduct  the  aeasireaents  of 
the  aetabolisa  of  ravens,  after  paying  special  attention  to 
theraoneutral  zone. 


MATERIAL  AND  METHODOLOGY  OF  STUDY. 


For  experience/experiments  were  used  three  taae  ravens  of  the 
subspecies  C.  c.  corax,  which  were  being  contained  in  winter  in 
street  volary  at  teaperatures  from  0 to  -20°.  The  average  weight  of 
birds  during  exparience/experiaents  was  1185  g.  All  the  measurements 
are  produced  in  the  middle  of  night.  Forage  they  removed  f or  6 h and 
aore  prior  to  the  beginning  of  experience/experiaent.  For  maintaining 
constant  teaperatures,  was  used  the  chamber  for  testing  the 
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speciaen/saa pies  "Groenland " with  the  range  of  operating  temperatures 
f row  -30  to  *100°  and  the  accuracy  of  the raosta ting  1°. 

For  research  on  the  oxygen  intake  of  birds,  they  placed  into  the 
hyaliae/tr  ansparen  t airtight  chaabers  with  a volume  of  19  2,  equipped 
with  electrotherao asters.  Duration  of  each  aeasureaent  20-30  ain. 
Birds  were  located  in  the  darkness.  In  certain  cases  after  coapletion 
of  aeasureaent  in  the  chaaber,  was  included  the  gleam,  making  it 
possible  through  inspection  window  to  see  the  pose  of  bird.  The  data 
on  oxygen  intake  are  recounted  in  kilocalorie  from  the  relationship: 
12  of  oxygen  is  equivalent  to  4.8  kcal. 

The  temperature  of  body  was  neasured  reaotely  in  other 
experience/experiaents  with  the  aid  of  the  theraistor,  introduced 
froa  evening  2 cm  into  the  cloaca.  The  bird  was  located  in  the 
theraostatic  chaaber  during  the  entire  night.  After  a change  in  the 
tenperature  in  theraostat,  the  aeasureaent  began  after  15-30  ain. 

The  respiratory  (and  skin)  losses  of  water  were  deter ained  in 
the  flowing  chaaber  through  which  the  puap  blew  through  the  dried 
air»  The  outgoing  airflow  penetrated  the  vessel  with  the  absorber  of 
the  water  vapors,  a change  in  weight  of  which  (with  correction  for  a 
change  in  the  weight  of  the  control  vessel,  through  which  it  passed 
the  air,  which  entered  froa  the  identical  chaaber  without  bird)  it 
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served  as  the  indicator  of  the  liberation/excretion  of  water. 
Calculated  atnospheric  huaidity  in  the  chanber  cf  approximate!  y 
30o/o-  with  the  conversion  of  the  losses  of  water  to  a quantity  of 
spent  to  its  evaporation  energy,  it  is  accepted  that  for  evaporation 
1 ml  of  water  it  is  required  by  0.58  kcal. 

Energy  of  existence  was  eeasured  according  to  the  consuaption  of 
standard  according  to  food  nourishnent  value  (ncnfatty  horseaeat)  in 
experience/experiaents  the  duration  of  10  days  each. 


RESULTS  OF  STUDIES  AND  THEIR  CONSIDERATION. 


Oxygen  intake  by  crows  linearly  grow/rose  during  a temperature 
decrease  of  aediua  froa  *22  to -19°  (see  figure).  The  level  of  oxygen 
intake  was  constant  and  lowest  in  the  range  froa  22  to  36°.  This 
standard  ainiaua  speed  of  aetabolisa  of  ravens  is  equal  to  120  _♦ 

0.,  11  kcal/day.  By  the  foraula  of  Lasievski-Da wscn  (Lasiewski,  Dawson, 
1967)  the  passerine  birds  aith  a weight  of  1185  g aust  have  higher 
level  of  standard  aetabolisa  (145.9  kcal/day)  . Upper  boundary  of 
theraoneutral  zone  was  at  36°,  i.e.,  it  is  not  lower  than  in  the 
majority  of  passerine  birds  of  smaller  size/diaensions  (King,  Farner, 
1961)'.  In  the  range  of  temperatures  froa  36  to  40°,  aetabolisa 
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sharply  grow/rose,  but  at  40-50°  this  process  it  sloved  down.  Birds 
■aintained  a stay  at  50°,  at  least,  during  60  ain. 

At  the  temperatures  below  22°  variation  in  the  oxygen  intake  in 
various  neasureients  grew  with  a teaperature  decrease.  This  is  found 
in  sharp  contrast  with  the  stability  of  aetabolisa  at  tenperatures 
above  22°„  In  order  to  explain  the  reason  for  the 

oscillation/vibrations  of  oxygen  intake  when  the  obtained  values  were 
very  low  or  very  high,  right  after  the  end  of  experience/a xperinent 
in  the  chaaber,  was  switched  on  illumination  and  noted  the  pose  of 
bird.  Ravens,  like  other  passerine  birds,  have  two  poses  of  the 
sleep:  one  - with  ruffled  feathers,  head  "is  pulled  into  shoulders", 
another  with  the  pressed  pluaage. 

Page  58. 

It  turned  out  that  the  low  oxygen  intake  was  combined  with  the  first 
pose,  and  high  fron  the  second.  Under  conditions  of  experiment,  with 
the  noise  of  the  fans  of  the  compressors  and  vibration  of 
installation,  ravens  freguently  change  the  poses,  since  the 
manifestation  of  axcitation  in  then  is  connected  with  the  pressing  of 
plumage..  Under  calm  conditions,  in  volary  in  the  cold,  to  then  during 
entire  night  is  peculiar  the  first  pose.  At  tenperatures  above  20°, 
on  the  contrary,  bird  always  sit  with  the  pressed  plumage.  The  effect 
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of  the  position  of  > luaage  on  the  rate  of  oxygen  intake  is  shown  on 
several  fora/species  of  saall  birds,  bat  only  fcr  a raven  is  the 
effect  of  pose  so  great. 

Graphic  construction  of  the  dependence  of  the  velocity  of 
aetabolisa  in  rest  on  the  teaperature  of  aediua  to  customarily 
perfora  on  the  basis  of  Newton's  rule  in  the  interpretation,  given  by 
Scholander  for  wara-blooded  animals.  According  to  this  model,  the 
aetabolisa  grow/rises  linearly  with  a teaperature  drop  of  medium 
lower  than  boundary  of  theraoneutrality ; the  extrapolation  of  line  to 
the  side  of  high  temperatures  must  leave  into  the  point  of 
intersection  of  the  speed  of  aetabolisa,  equal  to  zero,  with  the 
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C2/individual*h. 


Page  59. 

Calculated  by  the  aethod  of  least  squares  regression  on  all  our 
aeasureaents  at  teaperatures  below  24°  takes  the  fora: 

M = 260,0  — 6,39  TA,  TA  = TB  0.  (1) 

Here  H - the  speed  of  aetabolisa,  kcal/day;  TA  the 
teaperature  of  aediua;  TB  the  teaperature  of  body  (40.7°). 
Thecaoneutrality  in  that  case  begins  froa  22°. 

On  the  other  hand,  the  line,  drawn  through  lowest  values  of 
oxygen  intake  on  section  froa  lowest  teaperature  (-19°)  to  the  first 
aeasureaent  when  oxygen  intake  was  equal  to  standard  level  (6°)  with 
extrapolation  it  gives  H * 0 when  TA  = TB.  It  is  possible  to  count 

that  this  - the  boundary  of  the  lowest  level  of  aetabolisa  auring  the 
coaplete  utilization  of  an  effect  of  pose  with  ruffled  feathers  and 
that  is  precisely  such  the  aetabolisa  in  the  latent  in  cal  a 
circuastances  birds.  Regression  for  this  pose 


Af*  138,2  — 3,40  Ta, 


(2) 
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while  ther aoneutrality  begins  fron  6°.  These  values  correspond  to  the 
results,  obtained  by  V.  H.  Gavrilov  (1973). 

If  we  conduct  the  line,  which  restricts  the  highest  points,  then 
it  also  intersects  abscissa  at  the  point,  which  corresponds  to  the 
tewperature  of  body.  In  this  case  the  dependence  is  expressed  by 
abrupt/steep  line  up  to  30°,  i.e.,  in  all  range  of  the  wea sure aents, 
carried  out  by  Vest.  This  dependence  corresponds  to  the  aetabolisn  of 
the  excited  or  alarted  oirds.  If  J.  Best's  and  J.  Harder's  ravens 
were  not  taae,  then  the  findings  on  the  absence  of  theraoneutral  zone 
up  to  30°  and  abrupt/steep  of  increase  of  netatclisn  during  a 
decrease  in  the  taaperature  can  be  explained  by  excited  state  of 
these  very  cautious  and  "intellectual"  birds. 

The  teaperature  of  body  of  ravens  in  the  range  of  the 
teaperatures  of  aadiua  froa  -30  to  *20°  is  constant  (40.7°).  it 
higher  teaperatures  it  grow/rises,  reaching  at  *50°  highest  liait 
(44.7°),  characteristic  for  aany  passerine  birds.  The  saae  level  at 
50°  it  reached  the  body  teaperature  of  C.  c.  ruficollis  in 
experience /ex  peri  aents  of  J.  Harder. 

Polypnea  (quickened  shallow  breathing)  begins  at  the  teaperature 
of  body  41.5°  and  of  air  30*.  At  the  teaperature  of  body  42.5°, 
appears  heat  shortness  of  breath  (panting)  - beak  is  widely  opened. 
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the  soft  tissues  of  the  lower  cavity  of  south  and  tongue  stuck  out 
outside,  abundantly  are  aoisteaed  and  shake.  In  ravens  tharnal 
shortness  of  breath  begins  with  the  sane  air  tesperature  (40°) , that 
also  in  aany  other  birds. 


/ 
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Table  1.  Respiration  evaporation  of  water  and  the  percentage  of  the 
heat,  taken  away  evaporation,  for  ravens  at  rest  at  the  different 
temperatures  of  nediun. 


, n CO 

rioKa3aTe.nb 

TeMnepaTypa  cpeabi,  °C 

10 

20 

30 

36 

40 

50 

2.0 

:’,o 

3,2 

6.0 

33,1 

45,0 

Ofimaa  TenJionpoflVKUHa,  pacceHBaeua*  wcnape-  1 

hhbm,  

13,4 

23,0 

37,0 

68,0 

100 

120 

Key:  (1).  Indicator.  (2).  Teaperature  of  nediun,  °C.  (3).  Evaporation 
of  water,  al/h . (4).  The  general  t hernogenesis,  scattered  is 
evaporation,  o/o. 

Page  60. 

The  respiratory  (and  skin)  evaporation  of  water  (Table  1)  at  10° 
takes  away  13.4o/o  of  thernogenesis,  but  with  20°-23o/o,  that 
noticeably  higher  than  in  nonpasserine  birds  of  the  sane  sire  (King, 
Earner,  1961).  lith  a further  rise  in  temperature  evaporation 
increases,  and  at  40°  renoves  lOOo/o  of  the  produced  heat.  At  50° 
evaporation  dissipates  120o/o  of  the  heat  production,  i.  ew  , heat 
balance  still  is  preserved,  in  ezperience/experinents  of  J . Harder 
the  C.  c.  ruficollis  render/showed  capable  to  scatter  167o/o  of 
thernogenesis.  Such  high  capabilities  for  cooling  evaporation  is 
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unknown  in  other  passerine  birds  (Kendeigh,  1972). 

Energy  of  existence,  expressed  in  the  fore  of  linear  dependence  on 
the  teaperature  of  nediua,  takes  the  fere 


££->176— '1,1  Ta  keal/day  per  1 bird.  (• 


If  the  there*  1 conductivity  of  integunents,  body  teeperature, 
and  respiratory  cooling  by  evaporation  Mere  invariable/unchanged, 
eetabolise  would  grow/rise  during  a change  in  the  teeperature  of 
aediue  in  both  siies  fron  the  point  with  which  side-line 
theraogenesis  froa  basic  physiological  processes  was  egual  to  a 
quantity  of  heat,  necessary  for  aaintaining  the  teeperature  of  body. 
Of  the  aajority  of  ware-blooded  aniaals  instead  of  the  thernoneutral 
point,  there  is  a zone  of  tenperatures  at  which  the  theraogenesis  is 
constant,  and  heat  balance  is  preserved  because  of  physical 
theraostatic  control  (change  in  the  theraal  conductivity  of 
integuaents,  the  teaperature  of  body  and  the  evaporation  of  water)  . 
The  wider  this  zone,  the  aore  improved  the  regulation  of  heat 
eaission. 


The  notion  of  pluaage  changes  heat  eaission,  shortening  or 


increasing  the  layer  of  concluded  between  feathers  air.  Piloaotor 
reaction  uses  aany  fora/species  of  passerine  birds  (Shilov,  1968), 
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bat  ia  this  case  the  thermal  conductivity  ot  integuments  in  saall 
northern  birds  changes  only  1.1-1. 4 tines  (Gavrilov,  1972).  Lower 
boundary  of  thernoneutrality  in  this  case  is  displaced  in  all  to 
1-3°.  The  effect  of  pose  nust  grow/rise  in  the  case  of  an  increase  in 
the  length  of  feathers  (with  the  ruffled  pluaage  the  heat- insu lating 
air  layer  increases)  and  the  decrease  in  the  heat-insulating 
properties  of  each  feather  (with  the  pressed  feathers  thernal 
conductivity  is  high)  . 

Ravens  obtain  the  vast  effect  of  pilonotor  reaction  precisely 
because  of  such  special  feature/peculiarities  of  their  plumage.  The 
thernal  conductivity  of  feathers  of  C.  caurinus  reaches  1.9 

kcul/a2«deg*h,  i.e.,  1.6  tines  higher  than  is  usual 

for  birds  of  such  dimension  (Kendeigh,  1972).  The  length  of 
•the  feathers  of  the  raven  is  well-known;  precisely  as  a 
result  of  lengthening  of  feathers,  apparently,  the 

weight  of  pluaage  of  raven  is  higher  than  in  the  birds  of  a similar 

size/diaension.  After  ruffling  pluaage,  ravens  can  shorten  thernal 
conductivity  2.67  tines.  Lower  boundary  of  thernoneutrality  is 
displaced  in  this  case  to  16°  (from  22  to  6°). 

An  increase  in  the  tenperature  of  body  antcnatically  enlarges 
the  thernonautral  zone  to  the  side  of  higher  tenperatures  on  as  nany 
degrees,  on  as  was  increased  the  tenperature  of  body.  In  the  raven 
this  ability  is  the  sane  as  in  other  passerine  birds:  at 
superheating/overheating  the  tenperature  rises  by  4°.  Thus,  to  the 


I 
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lot  of  cooling  by  the  respiratory  evaporation  of  water  renains  the 
ten-degree  section  of  vast  (from  6 to  36°)  thernoneutral  zone. 

Respiratory  evaporation  in  ravens  is  developed  to  a high  degree. 
After  all  the  other  adaptations  to  the 

preser vation/retention/naintaining  of  heat  balance  are  used,  is 
included  t hemal  shortness  of  breath,  capable  of  stopping  further 
grovth/boild-up  of  theraogenesis  and  even  at  50°  preserving  heat 
balance.  Adaptation  systen  of  the  raven  proves  to  be  very  effective 
simultaneously,  also,  for  inhabiting  under  Arctic  conditions,  and 
under  hot  arid  conditions. 

In  recent  years  were  published  several  generalizing  eepirical 
formulas,  describing  the  dependence  of  the  aetabolisn  of  sparrow 
birds  on  the  sizeSdinensions  of  body.  These  formulas  reveal/detect 
the  special  feature/peculiarities  of  the  organization  of  detachment 
and  has  exceptional  value  for  the  understanding  of  its 
evolution/maneuver , ecology  and  bioenergetics. 

Page  61. 

In  the  majority  of  cases,  a dimensional  series  of  the  fora/species 
the  data  on  which  are  used  for  the  calculations  of  formulas,  breaks 
itself  on  the  forn/species  of  the  moderate  size/diaensions.  After 
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comparing  those  obtained  by  perfocaance  calculation  for  the  bird  with 
a weight  of  1185  g with  experiaental  data,  it  is  possible  to 
establish/install  that  the  coapetence/validity  of  the  extrapolation 
of  these  foraulas  to  birds,  that  are  found  in  upper  end  of  the 
diaensional  series,  and  secondly,  the  special  feature/peculiarity  of 
the  aetabolisa  of  large  passerine  birds  (Table  2)  . 

Energy  of  existence  of  the  raven  at  30°  is  higher  than  is 
obtained  froa  the  foraula  of  Kendeigh,  and  growth  in  it  less 
abrupt/steep.  The  speed  of  the  standard  aetabolisa  aore  follows  the 
foraula  of  Kendeigh  than  the  Lasiewski-Da  wson  one.  But  the  speed  of 
aetabolisa  at  the  low  teaperatures  in  the  foraula  of  Kendeigh  is 
understated:  it  proves  to  be  less  than  the  standard  aetabolisa. 
Theraal  conductivity  in  rest  for  the  raven  is  higher  than  calculated. 
The  foraula,  which  describes  the  dependence  of  respiratory 
evaporation  on  size/diaensions,  is  not  suitable  for  large  passerines. 
The  part  of  these  disagreeaents  is  explained  by  an  inaccuracy  in  the 
foraulas,  calculated  on  datua,  that  cover  the  restricted  nuaber  of 
fora/species  of  passerine  birds,  aoreover  only  snail. 

As  shown  in  recent  years  (Lasiewski,  Dawson,  1967;  Kendeigh, 
1969,  1970,  1972;  Dol'nik,  1969),  passerine  birds  have  other 
characteristics  of  aetabolisa  in  coaparison  with  nonpasserine. 
Differences  concern  cheaical  t hemostatic  control  (speed  of 
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theraogenesis  which  in  passerine  birds  is  above).  The  special 
featore/peculiarities  of  the  setaboliss  of  passerines  are  adaptive 
for  the  snail  sizn/diaensions  of  body,  but  are  not  adaptive  for 
large*.  Only  one  group  of  passerines  - the  Corvidae  - reaches  the 
noderate  for  nonpasserine  birds  size/diaensions  and  it  is  located  in 
dinensional  zone,  where  the  advantages  of  the  netabolisn  of  passerine 
birds  are  convertad  into  def iciency/lacks.  Nevertheless  this  group  is 
nuaerous  (104  fora/species),  are  widespread,  eurybiontic,  and  aany 
fora/species  undoubtedly  they  flourish.  Conseguently,  Corvidae  found 
a aethod  to  reaove/take  negative  consequences  of  large 
size/diaensions.  On  the  basis  of  research  on  the  aetabolisa  of  ravens 
it  aay  be  concluded  that  was  achieved/reached  this  by  neans  of 
intensifying  the  physical  theraostatic  control. 

The  special  feature/peculiarities  of  the  aetabolisa  of  passerine 
birds  are  led  to  shift  of  the  large  foras  of  the  lower  point  of 
ther  none  at  rality  to  the  side  low-tenperature. 


DOC  * 77198500 


PAGE 


-a*-/? 


Table  2.  Comparison  of  sose  indicators  of  the  aetabolisa  of  ravens 
with  the  values,  calculated  for  the  birds  of  the  saae  weight  (1185  g) 


by  tka  generalising  foraalas  for  passerine  birds. 


Of 

rioKajaTe.ib 

W 

3*cne- 

P H Me  HT 

PacMCT  no 
<J>opMy;iaNi 

1 „ 

ZlHTepaTypHUfi 

HCTCHHHK 

3neprH a cymecTBosaHHn,  KKaA/cymKu,  npH 
TeMnepaiype,  °C:  t 3} 

30  ■ 

of 

TenjionpoBoflHocTh  npu  .cymecTBoaaHHH, 
KKaA/ipad  cymKu  . £ (/, 

143,0 

127,5 

Kendeigh,  1970 

176,0 

184,6 

To 

1,10 

1,90 

Cuopocrt.  craHaapTHoro  Mera6o.iH3Ma, 

KKaA/cymxu  . . . ,(.t)  ■ 

120.0 

145.9 

Lasiewski,  Dawson, 

3HeprH»  noKos  npw  0°.  KKaji/cymnu 
TtnaonpuBoflHocTb  b noKoe,  KiuLi/epad- cyrrMu 

120,0 

138,2 

117,7 

93.5 

1967_kendeigh,  1969 
Ci/To  we 
Lasiewski  e.a-.  1967 

3,40-6,39 

3,18 

PccnHpauHOHHbie  noTepH  Boabi  npn  20°, 
MA/cymxu  . (.¥/ 

48,0 

7.26 

Crawford,  Lasiewski, 

1968 

Key:  (1).  Indicator.  (2).  Experiment.  ( 3)  . Calculation  according  to 
foraulas.  (4).  Literary  source.  (5).  Energy  of  existence,  kcal/day, 
at  teaperature,  ®C.  (6).  The  sane.  (7).  Thermal  conductivity  with 
existence,  kcal/dag«dapr.  (8).  Speed  of  standard  aetabolisa,  kcal/day. 
(9).  Best  energy  at  0°,  kcal/day.  (10).  Theraal  conductivity  at  rest, 
kcal/deg*day.  (11)  . Respiratory  losses  of  water  with  20°  ng/day. 


Page  62. 


In  this  case,  respectively  aust  be  displaced  the  point  with  which 
begins  the  superheating/overheating,  which  is  aonadaptive.  But  if  it 
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would  be  possible  not  to  displace  upper  boundary  of  theraoneutrality, 
expansion  of  thernoneutral  zone  would  be  profitably. 

tith  a gain  in  weight  of  body  in  passerine  birds,  quantitative 
characteristics  of  pluaage  change  in  the  direction,  favorable  for 
lengthening  of  feathers,  since  the  weight  of  pluaage  grow/rises 
proportional  to  the  weight  of  body  to  degree  of  1.0  (Turcek,  1966; 
Kendeigh,  1970)  , and  the  nuaber  of  feathers  it  increases 
insignificantly,  proportional  to  the  weight  of  body  to  degree  of  0.18 
(Kendeigh,  1970).  Consequently,  occurs  a disproportionate  gain  in 
weight  of  feathers  (to  degree  of  0.82  instead  of  0.67)  and  of  their 
length  (to  degree  of  0.936).  Siaultaneously  feathers  becoae  rarer, 
since  body  surface  increases  proportional  to  the  weight  of  body  to 
degree  of  0.667,  and  the  nuaber  of  feathers  only  to  degree  of  0.18). 
This  allows  for  large  birds,  changing  the  position  of  feathers  on 
body,  over  wide  linits  to  aonitor  heat  eaission  and  respectively  to 
displace  the  point  of  overheating  to  the  side  of  higher  te aperatures. 


Another  adaptation  of  Corvidae  - the  intensification  of 
capability  for  cooling  by  the  respiratory  evaporation  of  water  - 
allowed  to  preserve  upper  boundary  of  tberaoneutr ality  at  coaaon  for 
passerine  birds  level. 


These  special  feature/peculiarities  of  the  aetabolisa  of 
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Corvidae  vith  the  preservation/reteation/aaintaining  by  then  of  the 
characteristic  for  all  singing  birds  high  level  of  standard 
aetabolisa  definitely  indicate  their  origin  froa  saall  ancestors  and 
the  evolutionary  youth  of  group. 

The  zoological  institute  of  the  AA^  OSS  8 

Subaitted  on  13  Septeaber  1972. 
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